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(54) CEMENT DISPERSANT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cement dispersant which contains two polycarboxylic 
acid-based polymers as essential components and has properties effective in attaining excellent 
flowability retention properties and superior properties with respect to mixing of concrete or 
mortar, and also lesser hardening retardation properties. 

SOLUTION: This cement dispersant contains two copolymers (A) and (B) as essential 
components, wherein: the copolymer (A) comprises, as essential constitutional units, a 
structural unit (I) derived from a short-chain polyalkylene glycol alkenyl ether-based monomer 
having an average number of mols of an oxyalkylene group added of 1-100, and another 
constitutional unit (III) derived from an unsaturated carboxylic acid-based monomer, and the 
copolymer (B) comprises, as essential constitutional units, a constitutional unit (II) derived from 
a long-chain polyalkylene glycol alkenyl ether-based monomer having an average number of 
mols of an oxyalkylene group added of 11-300, and the constitutional unit (III) derived from an 
unsaturated carboxylic acid-based monomer. 
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[Claims] 

[Claim 1] Acement dispersant comprising, as essential components , 
two copolymers of a copolymer (A) containing a constituent unit 
5 (I) derived from an alkenyl ether monomer (a) represented by 
the formula ( 1 ) : 
[Chemical 1] 

Y x O (R^O) m H (1) 
(wherein Y 1 represents an alkenyl group containing 5 to 8 carbon 

10 atoms; R^O represents one or two or more species of mixtures 
comprising an oxyalkylene group containing 2 to 18 carbon atoms, 
and when R 1 0 represents two or more species of mixtures, it may 
be in either addition mode of block or random; and m represents 
the average molar number of addition of the oxyalkylene group 

15 and is a number of 1 to 100) and a constituent unit (III) derived 
from an unsaturated carboxylic acid monomer (c) as essential 
constituent units, and 

a copolymer (B) comprising a constituent unit (II) derived 
from an alkenyl ether monomer (b) represented by the formula 

20 (2) : 

[Chemical 2] 

Y 2 0(R 2 0) nH^ ^ c> *' (1) 
(^herein Y* rejpresents an alkenyl group containing 5 to 8 carbon 
atoms; R 2 0 represents one or two or more species of mixtures 

25 comprising an oxyalkylene group containing 2 to 18 carbon atoms, 
and when R 2 0 represents two or more species of mixtures, it may 
be in either addition mode of block or random; and n represents 
the average molar number of addition of the oxyalkylene group 
and is a number of 11 to 300, wherein n-m^ 10) and the constituent 

30 unit (III) derived from an unsaturated carboxylic acid monomer 
(c) as essential constituent units. 

[Claim 2] The cement dispersant according to Claim 1, 

wherein the constituent unit (III) derived from an 
unsaturated carboxylic acid monomer (c) is represented by the 
35 following formula (3) . 



Formula 3: 
[Chemical 3] 

R 4 R 5 

I J 

5 -£— C— C-±- (3) 
I I 

R 9 COOX 

(wherein R 3 , R 4 and R 5 each independently represents a hydrogen 
atom, a methyl group or a (CH 2 ) pCOOX group; X represents a hydrogen 
10 atom, a monovalent metal atom, a divalent metal atom, an ammonium 
group or an organic amine group; and p represents an integer 
of 0 to 2; and when two COOX groups are present, an anhydride 
may be formed) . 

[Claim 3] The cement dispersant according to Claim 1 or 2, 
15 wherein Y 1 in the above formula (1) and Y 2 in the above 

formula (2) are represented by the following formula (4) „ 
Formula (4) : 
[Chemical 4] 

R 7 R 8 

20 } j 

C = C (4) 

I I 
R e R 9 — 

25 (wherein R 6 , R 7 and R 8 each independently represents a hydrogen 
atom or a methyl group, and R 6 , R 7 and R 8 are not methyl groups 
at the same time; R 9 is a coupling point with 0(R 1 0) m H in the 
above formula (1) , and is a coupling point with 0(R 3 0) n H in the 
above formula (2) , and represents -CH 2 -, -(CH 2 )2~ or -C(CH 3 )2~; 

30 and the total number of carbon atoms in R 6 , R 7 , R 8 and R 9 is 3) 
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[4#ffft#<Z>©H] 
[HM^i] -MA (l) 
Uti] 

Y l O (R'O) mH (1) 

.(fiU Y 1 5 — 8 <dt /I'tr^-ji'Si&M 

fc>U R 1 0\±m.M&2 - 1 8 ^t^rv/T^uySw 
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I 1 
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I I 

R 3 COOX 
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R 7 R s 
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C— .C (4) 
I ! 
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xtt^^ssr^fob. iorv r 7 tR 9 t&mmz 

***>*ktt&Zbt±t£<* R'tttfHK-MA (l) 
fc^TteO (R'O) mHt^fi-Cfc^ SftE— JK 
10 * (2) KliSI^TttO (R'O) nHiOg^io 
t-CHi- - (CH t )',-Xfl-C (CH,) 
*fc>U R\ R\ R*RXfR'*<D&ftmmmt±3X*h 

So ) 

[00 0 1] 

i"^ 0 S&WKtt, ir^ >- h-<— ^ K ^vu^/K 
[0 0 0 2] 

[0 0 0 3] ^/Kil ^/M^BbMr;* V h#»»JU:o 

Witf, 4#<&BS5 8-3 8 3 8 0#2t*U 4#BH¥l 0 - 
2 3 6 8 5 8fMfWt a — yU 

~ ft & (O^S^ RT|g***fr Sr»^lt*-e SB 

ffilg$ft. Wt&&m<o&&&ftt>tixZX\t*Z&* nft 

i?7< ^ h»J«4&oSfE»tto(STSr+»{w»x.#ft7Sv^ii 
40 ^fc5^^-c*5o 

[0 0 0 4] — i?^ > h^<—* h . ^/U^/K n V 

* y — h^co-t^^ hadwitt % ±*. mm. ^>>y 

50 [0 0 0 5] *y*^2RV»3R-fey>h^»«I 



3 

T£<Dmm&*nttfr^&W£ft&m<r>mMfr£>< ft 

SKSS&EflWfcfcasi^Ttt:, WftaiEttdMff L< < ft 
tliciltv, => y - h«fi«>£Kttj6M6T Lfc o , x 

[0 0 0 6] 

^o^XTc^ey^yi^TJ^:/;? y — NwiI«St£Sr#U 
[000 7] 

[SWH fc*©^Sl «e?f5«t9v ;a-*->7yMr 
*K y Tyl^U-Vc/y A-TA"^— yUJt— 1 rvl^ 

I*, tK y T/P=Jr 3— /U7yV-jr=Aoi— f/VJRJJl 

fi#cor yu^yi^wsyg&tf:*-^ s^ryi"*- u 

* l/ylS:f t5#^^ !) 7^* u> ^ !) a— yPTyP 

-t-5#5£<ozKy TyuJf- u-vi/ y a— /wryi"ir— 

[00 0 8] BP*k *»WI4, TIB (1) ~ (3) 

(1) «* (1) 
[00 0 9] 
[•ft 5] 

Y'O (R'O) mH <1) 
[00 10] ({&U sS*, Y 1 li£HSf$:5~ 8 <£>Tyt- 

im-t/iHBc-e*) 9 i~i 0 0 <£>&&3?:b-r„ ) T-*$n-5 

(I) t, *ma*/i'tf*WIWX{* (c) &&<o#!/£ 

Hie (i i i) t*&2i<omi&miiLt\,xistr#iiL&& 
(A) . ,au\ 

(2) 

[0011] 50 



2001 — 302306 

4 

[ft 6] 

Y'O (R'O) nH (2) 

[0 0 12] UfiU Y : I4^^5~8<75T/W 
$-=A*«r*;bU R l O{i^^ifc2~l 8CD;*-*->T 
/ud f -u>-S6C>iaxii2lH^i:CDj!l^S r ^^u, 2i 

JO^/Uftffe t) 1 1 ~ 3 0 0 <0SSrg b L, n-m^l 

(b) (in i^eafD^yu/K^®!^* 

S# (c) £*cD#g/&¥te (ill) b&&m<omi&¥- 

ttibT*tf*s-s-# (b) <d 2&m<o&m&ft&&m 

(2) 5FIS|P*/i'JK^Ifc5R*«(*: (c) SS€ro«fi£*{fl: 
(III) aSTE— «3* (3) -C^SnSJtffE (1) 

[0 0 13] -Jtt5«; (3) 
[0 0 14] 
[ft 7] 

R* R s 
I I 

-4— C— C— J- (3) 
I I 

R 3 COOX 

[0015] «au s^R', r\ r 5 tt-tix-pnan 

StlwTMRjgl^ y^yu&XI* (CH«) pCOOX^Sr 

Tv^-^^SXIi#ar5 U pli0~2 

ogm&3?fc>U COOXSAi2«#4t5i^li, M 
LTV *Tfc&«v\, ) 

(3) mW.-18& (1) fc*5»t5Y'Rt«(HB-jH^; 

(2) ic*jit5Y**sTE-«^: (4) T-^fcsnsiKi 

E (1) xii (2) KE«<o-fc:p< vh$Mf»H. -i&i*; 
(4) 

[0016] 
[ft 8] 

R 7 R» 

I I 

C-.-C (4) 
I I 
R" R»— 

[0 0 1 7] HSU 5£<fR\ R\ R'&ttl^ixm 

&\z7}tmm=F-x\-t*^'i>&&m;i?v. ior 1 . r 7 t r 
8 1 * t ft ^ c t < , r" tttfjiE— * 

(1) tr*3V^TIiO (R'O) mHiro^fifJ) 
9, flE— (2) tCio^tliO (R'O) nHtff) 
g^ffeot-CH,-. - (CH.) ,-Xli-C 

(CH.) ,-&aifc>U R\ R\ R'S^R'^co-g-ff 
«*«»3T*)«. ) 

[0 0 18] 



( 4 ) 

5 

(a) t#m-9tft (b) t*&m&&t-i-z>o 

(A) 14, ftjfs-iS^: (i) fSJMr/^^ 
^—r^jR*** (a) (I) bTfima 

(c) *5l5ro«^¥ffi (I I I) ir 

(a) r±. m^w^sft (d) \z&&-rzmi&m®. u 

V) Sr^tftw-C"b±v\ 

[0 0 191 (B) (4, IWB-JR* (2) X* 

$ix-5T/w^-/^— (b) *5t5<0#lA£¥ 10 
t (I I) iTttft*^d?vafc3RHi*flc (c) te&<om 

j&miiL din 4: amnmtioiHZk b-c^tr*s-s- 

5„ (B) 14, '&&<nm&& (d) 

*i-*«/*HMfc (IV) «r^trtWT'ti^„ 
[0 0 2 0] (A) Zffi&-tZ&ffif$.mtiL<Oit 

ma. ffii&m& ( i ) kmf&&& din ^ 

i-5t>0>Tfc*ltf, 4tKPS>£l4#<, (I) / 

#MtlW£ (III) /«/£*& (IV) =1-99/1 
-9 9/0-70 (Sfi%) 0«H*S3iS-C*5* s . # 

( I ) /ffif&mtiL (III) /«/&¥& (IV) 20 
= 5 — 9 9/1 — 7 0/0-5 0 (Sfi%) <Offiffl/iS£F 

su, ( i ) /fltefciwfc (iii) /«$¥ 

(IV) =10 — 98/2 — 60/0 — 50 (SS 

%) oSB^J: 9 »* b< . ( I ) /«^;¥ffi 

(III) /flfcfcHMtt (IV) =20-9 7/3-50 
/0-4 0 (Sfi%) wffiHtf* b< . 

tt ( I ) /«*£¥& (III) /«*/£¥& (IV) =3 
0 — 97/3 — 45/0 — 35 (fi*%) COtSffl^tt) 
:b»7#£b<, (I) /«/£¥<£ (III)/ 

M*t (IV) =40~96/4~40/0~30 30 
(**%) «>«HiMftt>#*LV* (fib, «jftJ|M& 

( I ) \ *MHWfc (ill) (iv) co-g- 

§H4 1 0 0ll%f3i)5, ) . Z.<7>Vcm<D$m$:9\-ftZ> 

t&&) t -r z®KK.&m<D± k*h #v 

iff (b) (b) *mf&-rz>&mtfL%-GL<ovcm 

14, mj&m®. (id din tz&mt 

-r^tro-C-fctvli, #KlPg5fel4*<:<, (II) 
/m&mtiL (III) /«fiR*ffi (IV) =1-99/ 
1-9 9/0-7 0 (fiS%) WttH^aatf*)** 1 , 

(II) /»#¥«£ (III) /fli^te ( I 40 
V) =5 — 9 9/1—5 0/0 — 5 0 (Sfi%) <£>$£H 
75*»*f * b< , (II) /***ffi (III)/ 

flf/&*te (IV) =10 — 98/2 — 45/0 — 45 

(ffii%) <rc©ffl;as«fc»>$f£b<, fc^R (II)/ 

«/£l|M£ (III) /mf&m®. (IV) =20-9 7/ 
3 — 4 0/0-4 0 (Sfi%) ^>©fflz55$blrjff*L 
< . (II) /m^&. (Ill) /«>&¥<£ 

(IV) =30 — 97/3-35/0 — 35 (fi*%) 
W©H/$Si »):bt7#F;£ b<, (II) /ffi&M 
{£(111) /«fli#tt ( I V) =4 0-9 6/4-3 50 



2001-302306 

6 

0/0-3 0 (fift%) ro©H#*t>#*l^ (fiL, 

(ii), ra^fi (ill) RtfflWSiMfc 
(IV) w-g-fftti o ofifi%-c-fe-5. ) = icotfc^co 

[00 2 1] (A) 14, WE— ( 1 ) Xt* 

£tiZ>T;i>tr~Ji'^—y L Ji'&m&& (a) i^iS^A- 

(c) k&&mi&ftt vx&ttmm&m 
ttz&m&i-xmm-rzzk&X'Zz* zmm&fti&ft 

14, ( I V) fcf («RJ^I4, ^ifiw 

m&# (d) ) ^^PjJw-^tftWT-t 
[0 0 2 2] (B) 14, SWB-KW (2) "C* 

$n57/w^=/n-f^I|it* (b) k^FftfO*^ 
tfvttaWftft (c) k*£mtit&k vx<£trmm&i& 

14, fl|j£¥ffi (IV) ZS-ziZmmte (Mx(4, &*fi<D 
*fi^ (d) ) *Zbiz-£tsh<oxh 
[0023] fflv^bix5BtriE— (i) r-^ 

$nS7/^-/n- tvI^^***: (a) RXfffim—flk 
* (2) T-^^ixSr/u^-/^— ^/^^*{*: (b) 
K*3V>T, 7/i/^r=.;l/SY' RtfY' i: b"C<4, ^*?|5c 5 

=/^^»*L<, WIE— (4) X%tio&frZ>mm 
^L^cDT^^r^J^m^k iJ^Jt^SUV^ T/w^=/u^ 
(a) SLr/ (b) cD^01Ji L-CI4, 3 
-tfjV-Z— 7"fV- 1 — 3 — /K 3->^/P-2- 
T/^V— 1— ^ — : /K 2 — fif-fr— 3— -fT-^S— 2 — ^ 

[0 0 2 4] — JK* (1) \Cj3\lZ,Jr*i/Tsl'*U>>m 
CO^tStftiQ^r^gCm. StJ«, — (2) tCfcltSs*-^ 
•>T/U=3r U-^&coW-^UM^y^n <om.2*&t>-& h b "C 
14, 1 — 10 0«jgc-C*ntf*l 1—30 0 A^o 
n-m^ 1 0 t?tC5ia^*3-fr^ii3t?fo5^ x n £ m 

^ 1 5(D®H755|ff*b< , n-mS2 0(DW!i9$f 
^b<, n-m^ 2 5W©ia^$ LV\ n 

-m<Dfit»4, m^<45S> n-m«i5;^<t 
•5- ir^^bVNfc*, m#15E/±(0^l;iin-mg 
lSCafflffeSlt^SK. ra^2 0«±wNfI- 
I4n-m^2 0OffiH-efc5r<tA5$f*b<, mri* 2 5 
EJLhroBflw|4n -mS 2 5«®It-fe5CiWil 
<, mdi3 0W±ro^fiC|4n-m^ 3 0©ilt'fe5 r 
t*«»*bV\ X, m<Offi^b-CI4, 1-10 003^^5 
ig^-Cfc-S^, 2 — 1 0 0 <D$tiW 4 b < , 2~80« 
&/55J:?>$f*b<, 5~6 0(DtAi$f,l:»St<. 5 
-5 0<Dm>t 9fclt»*b<, 5-4 0 
4bV\ — ^. nWfflib-CJ4, ll~3O0CO^3g 
= T-fe-5;4S, < 4S»::ttVMR;M4i6M£T b 



7 

^jff*b<, 2 0-3 0 0W«t8ff$L<, 30- 
2 5 0 <0«*5 $ b b<v 40-200 t 9 

b<, 5 0-2 0 0WfttffSU\ 
KiSSl^T. mi n t^jifS U^^b^M.!: It 
fi. m# 5 — 50 <0»-C nri* 50-200 

[00 2 5] -JKS (1) l^ltSt^i/T^U'yS 
R l O, y£U\ — (2) KtettZttisTJ^U^ 
SR'O^ift Lttt, 2-1 8^«fflrt^3ga-C' 10 
*>5*^ 2-8(Dffi|S^#*b< . 2-4co$5ffl^J:0 

o^TH, y^^^WlU. yuyfttM, &KttMm<n 

o *yu%«Jbtt*=*-:/'^ i^yltfc^: t b 
v\ 20 
[0 0 2 6] *^BB-efflv^n*5Ftt?P*^#vK** 

( c ) ttm -iK* o) -rttbsns*** 

fi(III) fc^;fcSJMM*as#*L<* t^MMi 
LTtt, ^fift* / */w*y***i#t ut, r^y 

&mif btiZa f-efc^Ftt*!*/^^**** (c) 

Sr/h*<i-**:ftKtt. 'M<it*i^* (A) fc3 
V>fi*S^ft: (B) <zn>-ma>— ^fift^/usRv 
(c) *5KO«^fittbT (**o r^y 

##*b<* yyuBfc*fctt*^*«rft*i:-t-*«l* 

(a) Rt;*i*# (b) ©v^rnt*, ^afntf/urf 

(c) ft*03*j«*ffiiu-c 

(c) 14, 2«««±0MiU-CfcftV\ > 
[0 0 2 7] *fi# (d) 11. (a) , 

(b) RV^Mft (c) i*«-&^tg***«c-e*)*„ 

r.<o±5*¥ft* (a) nmtisxn. -n^f^m. m 



#HB 2001-302306 
8 

if co^Fsafp i^mmm t 1 - 3 0 <r> r 

fd^*^#>ifeai:jK*IR-T-* 1 - 3 0 or ^ >t <o^ 

3RJDR^«2—1 8 0)7;i/=5rl/yt^v/K5:l-5 0 0^ 
^fl-An^/cT/u^vu (tf? y ) T/i^ y yui; 

8<Dy» b< nztibo?!) a— yu^«*P*yi/ 

^2 — 5 0 0(O/K!l7/^uy^y 3— yu<k<£>^— 

m^/u 7^yi/-K /n t> (^^) r^y 
k ^y v-vvu o*) y u — k ^yi^u 

K ?w^|q^^;u*ygi ^M^f 1-30 
(DT^n^u.hOx^f^g ; fizM&l 1—3 0<7)T/l^ 
— /H^3HK2 — 1 8 <9T/V3r U > KS: 1 — 5 0 

0^e^#*D$ii:ycryu^^rv' (zKy) 7ML/y^yn 

^!iu-K (#y) yotvy^yn-y^/^^^ 

JJ^K (*y) y^i^^i/y 3— ,i^r/ y u 
<o^*lS J ?-a:2— l 8<07^uyt*^ Kco 1 

-5 0 0^#iQfeS;-eU7^ KBftij»*W J f»2 — 
1 8 0^y yl-t>b< \±^^h<D^f]) =2— /V<OHM^r 
/U$r2 — 5 0 OfiO^y T/W^r UVi/y 3^tOA-7 

— K (7Ky) xfU^i/a^ T^iJU 

K (^y) ^T-u^yy (^y) ^ntru^^ 
y a— yuv? (^^) 7^!)u- h^?co (#y) Tyu^f-u 
>-^y =2— /ui? (> ^) r ^ yu-hi; ^^^^^ 

hy (^) 7^!IU- h % Fy^fa-yU/n/^^ 

y hn<DZL-gm T?vu—h 
n—yus/-^ f>^<7) (tK y ) 7^i^y^y 3- 

*/U7i^— 2- y ci^S/j:^u^/V7fs 

K 3- y n^rv^^ntfyU^/U^^— 

3- (^^) 7^!ia 3f 2 — t Kb^'^p tT 
yu^yu^^— K 3- T9 I) n=*«>-2-fc: K 

p^i/7 p u fc°yu^yw^^aixiyu^— ryu, 3- (^^) 
y n^v-- 2 - t Ka^r^n hfyU^-^r v^^/U^-< 
K 4- (^^) 7^yn^^f/^yu^ 

— K (^#) 7^!)yU7U7^W*yl 

^) y yUT^ K^.^yu^yu^V@?, 2-^^/u^n 

^N°>^yu^>-^ o^) r^y/ur^ h\ 7f 
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y^yu (y*) 7? 9j\sT% h*<D& 9^^FSafP"e/^^ 

*>tm t§kmm*%i \-zo<n7*^t<D7xvm\ 

7f i/y, a-^/^fuy, tf^yuhyu^:/, p - 
y 5vu^u>^^yio?#g^S ; i , A—^9i^ 9 J 
(y*) r^yu— k i, s -^y^ 
yi^ey (y*) r^yu-F, l, 6— ^M^v 5 
ywey (y*) r^jiu-F^r/^y^t^ 
(y*) y h^g ; v^v. ^y/u 

>\ 2-y^/u— 1, 3— y^v^>\ 2— ^nyu— 10 

i, s-y* vx-ismwx-ism ; (y<*) r^y^r 
s h\ (y*) y yi^Tyi^yur^ K, N-y^o— 

/u (y £0 7 2 y /U7^ h\ N, N-v^^A" (y 

yyur ^ Y^<o^m^r% vm ; (^) 7^n 
=. h y yK a-^anr^ y h y /^o^tafn->r 

^/uS ; (y*) Tpy/umT^s^*. (y*) t 
^y^^^y^r^y^^, (y*) r^y/i^v^ 
^vu-r^y^^vK (y*) yyi^g^y ^a-t^ y 
^ntx (y ^) y /^v^y^/i-r ^ y 20 

tr^yui^y v^^^^F^foT ^ i^m ; v^t'^y^vif v 

^co^tr^yu^^ ; fy7y^>r^u— h^^y 

T3*u— h» ; T yyv-Tyu^— yK ^yvv^ 

(y*) r y yu^- yvKSwry yi-g ; v^y^yur ^ y 

^^yu (y*) 7^!)l/- h%£<D^ma7 S 

m ; y h^^^lixf uy^JJ yu^ey tf^yu^— ^ 

yK jtfy jr.^u>^yy 3— yi^ey tr^yi^— 7vk y h 
arv'/jfy ^.^u^^y =1— y^y (y^) 7 5^x-f 

yK jKyxf i/y^|i3-/^y (y^) rU/Ux-f 
yK ^(Dtf^yi^— ryu^V^T y yu^— =tj^ ; tfV 30 
>^y ^/t-v-n ^r-^ \?/U7 ^ S^U^ 1/7 x K8. 

;#y c^y ^yuv-a^^-^r ^ y e°u^r^ y^ w 

y7^ KB£> ^y *J* ^yuv-a^i^v-tf^- (/p t° 
yUT ^ y U>T >T ^ KSS) , /Ky v^y ^yUv-a^rif^ 
-If*- (^ntfi/y7^Tl/^y7 ^ Ktt) > *K 
U^f/Uv'n^fy- ( 1 -7" a fc°yu~ 3 — 7$ y U 
— N) , tf$ Vtl-Wci*^- (l-^nfcVu-3 

-y^^yw— to „ #y ^f/uva^tv-^- 

(l-^dt°yu-3-T^ y m % tfy^y^yuv' 
o^ri^>- f^- (1 -^"n^yU—S-y y 40 

[00 2 8] (A) RXfi&m&ft 

(B) Sr#5^tt, fi^H^Srffi^-Cflrria^fi*^ 

ixSSfflEt LTtt, ztc ; y^vKTyus— yK ^yUTyu 

3— yK >f y^n tfyUTyu^— y^coTyU^— yu ; 

-fcfv, hyi^>\ ^'yuy, ->^n^^ff-v, n-^^r 50 



^xTMkS®) ; T-fe h>\ y ^yu^^yu^ h>^<Dtr 

i!S£S&£ ; mmtikm ; 2, 2 s -T;/f;*-2-y^ 
y^^n fty7 ^ s^aofttMEor ^ i?^i£&%l. 
2,2* -r>/tf^-2- (2-^^^yy-2-^ 
yu) yo/yMM^i*7y'7 ^; v^yft^, 2- 
^yw^^-^yur^ y^f^x2=L h !i/^7^ y yu 

SBSgg**^ h y v J±n<oT y &jRSffitt3u y * 

»Cffi«IK^ h y 9 A, -e-yU^cDF e 
— fc KD^rv//U7^yfi^ ^^-K*. L- 

r^^yi-tr^ (jft) , ^.y v^v^m m) ^<o&m 

[0 0 3 0] X. ®^Tyu=i— y^, ^#J£j^tefliJft$= 

=^riyK; t Kd^-^^v/ K, ^yv^^T 

Kd/<- ^-^r^> K^<^W Ko/<- ^MrS^ K ; 7*S\ZX 
^yyfa^Fy;^7/ft^ **S9^#A'm-& 

jHSr»ffl-rawtt>t?#*. 7k-&m7;is=i — 

[0 0 3 1 ] 7 ^^^S^M*&»li UT-< 

y t^r-y K*<7>^— *^rv/ K ; t -^yu^-Y 

Kay?-t^i/K, ^y^ Kc^-t^v'K^^ 
Kp/^ ^^r-> K ; 7*S\f*4 y^n=. h y yM?<D 
7^it^^m^\ 5 0-2 0 O'Cwi&flMBHrt-efT 

[0 0 3 2] X, (A) (B) <D 

UTtt, yyu^^h^^y^/u, ^^-^y 

-fed— yU % ^^"^y yU^ s 2-^^yhyDfc't 
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&®m<nmmb*im-?ib?><, $<bt;:, *i-&# (a) x. 
v&m&fc (b) <D#?-mmm<oittb\zn^ 
(d) t vTmm&m&<omi<^mft*m\,^z. ttt 

[0 0 3 3] iWJ: 5 KLTt#ibftfc*l-g-#: (A) Ik 
U^fi-S-ffc (B) li, i<D^xh±^^ h^i^J^ 

^&i£^<£>*S«J£ ; 7^=7 ; fi7 5y^jf4 L 
V>tcot L-Xmf bttZo 

10 0 3 4] &mm<D$$m-&W (A) rofi-S-WBgiCffll^ 
5#3ifi#<7?Jt;^te, (a) (c) k* 

&mk-tZ>h<VX*3btU-£. *l#t£|5gSli&<, *fi# 

(a) /mmft (c) /^fifr (d) =1-99/1- 
9 9/0 — 7 0 (fi%) CO^H^ii3T*feS^ v ^fi 
ft (a) /¥S# (c) /l£fi# (d) =5-9 9/1 

~7o/o~5o (*»%) w»!ifSL< > 20 

(a) /**<£ (c) (d) = 1 0-9 8/2 
-6 0/0-5 0 (13:%) <£>®H7JS.fc<j£P*lX, ^ 

( a ) /l£fi# (c) /**& (d) =2 0-9 7 
/3 -5 0/0-4 0 (11%) <D&mtf£<b\Z#-£L- 

<, mmit (a) /!«# (c) /m&» u) =30 

— 97/3—45/0 — 35 (lfi%) W©ffl*5 1 9 fc> 
tt£f£L<, (a) /**:#: (c) /¥*# 

(d) =4 0-9 6/4-4 0/0 — 3 0 (lfi%) <D 
tSH^fttff^UV^ (fit, (a) , 

(c) RVmMft (d) W-S-fHil 0 Olt%tfc 30 

•5„ ) . *&W<n#m&ft (B) »l-£-ro&li::fflv>3# 
¥S:#Oifc3Mi, (b) tm&ft (c) iSr^g( 

t-t-ito-efcixii, mzf&j£i±t£<* mm& (b) / 

(c) (d) =1-9 9/1-99/0 

~7o (a:fi%) oi6H*»arsT?*>«**, (b) 

/**# (c) /¥««: (d) =5-9 9/1-5 0/ 
0-5 0 (£1%) IX, (b) / 

( c ) /mAfc (d) =10-98/2 — 45/ 
0-4 5 (£f%) OftWSJ;!)if4U<, 

(b) /#i*(c)/#ift(d)=2 0~9 7/3 40 
-4 0/0-4 0 (lfi%) «0©ffl^$^»C«F*L<, 
¥fi# (b) /!£*{*: (c) /*fi# (d) =3 0-9 
7/3-35/0 — 35 (11%) cD^H^i: 9 

SIX, (b) /**# (c) /¥*# (d) = 

40 — 96/4 — 30/0 — 30 (14%) (D&m&Mc 
fc#*U^ (fit, *fi# (b) , (c) Xtf* 

(d) 0 0ll%tJ!)5, ) o 

[0 0 3 5] X, (A) &t/**-frflc (B) <£> 

lfi^i$#^fil*, y;^-$i— >sy^D-7h^7 

(EtT TGPCJ b*fi&) 50 
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y n— /l^^T* 1 0, 0 0 0 — 5 0 0, 0 0 0CO$5H^ 
Jg^t?4>57)5, 1 0, 0 0 0 — 3 0 0, 0 0 0 <£>$5H# 
iftt<, 10, 000 — 100, 0 0 0£D$5H^J; (3 

£f£lX, 10, 0 0 0 — 8 0, 0 0 o<D&mfi>£ h\z 

[0 0 3 6] **W©ir*Vh#fHW«f»«\ *l£-fl£ 
(A) (B) £:tf>lfijfcl± 1 : 9 9-9 9 : 

l&i&^X'hZAK 3 : 9 7 — 9 7 : 3 £ IX , 
5 : 9 5 — 9 5 : 5 £ V V < , 10:90 — 9 
0 : 10ii$f) \Zft ■£ IX , 20:80 — 80: 20 ifi 

[0 0 3 7] > J' H^ffe^Jli, #«*fl!tt*f 

Wl^tfe^iJi: ttffll^w kfcX-ZZ. -t tT, tKSM 

K&£Ja£D-Cilfl#W («>*» ^fe#*t- H*E*) SrHr 

^^Kir^vh (*il, iS^-3S, fJpffKU WSSSs 

(iS^-fe^Vh, i'DAt^yh, 75>f7 

h, «a«^yh d^yv^-jg^-fe^^h, 2 
^ y iseitt-fe^ v h, yy^^y^Atyy 
h) , /7!?Ht^yh, Wt^^h, <636«l-fe> 

^Siftr-fe^vl^, if— h«i#*-fe:^y h) , ^« 
^S-tr^^K t^yhiSft^, ^=>t^yh (tPTf? 
r*«j8»K, T7K«jfE»i9iK©— ««±S:JiWBH: ttS 

V. 77-(7yy a , yy/- 7?5/» ( ^y^TJ— r 

S^&K, *S±S, ^^T/u^-f 

[0 0 3 8] *»W©-fe^vh»tk3WSr^trfe^.vH» 
lc*iv^-c, twira'fcfcuro^fi*!, -fe^y h 
!SXD 5 7k/-fe^ >- httl^ttt 9 fcTT*JPgfi/£< , 
¥ffi7KS 100— 185kg /m s , ffifflir >yH2 
50 — 800kg /m 1 , 7K/"fe ^ y h tt= 10—70 
11%, »* L < li^TKS 120~175kg/ 
m 3 , ftffl-fe^ > hfi2 7 0 — 8 0 0 k g/m s , ?X/ir 
>yhlt=2 0~6 5%^i3S$n, *E-S-~Bia-&* 
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^^-F, »fit>yhi^300 kg/ra 3 aT 

[0039] *&m<D±* is bftmm&^tt^ * v 

i^TIi, «r»cffi^ttfti^ Tk^ir^ vN5r^v>-5-e/w 
*/u*=v* y- h^tett/B+SJfrfrfciH:, ±^^hM 
S<O0. 01-2. 0%, £f£L<teO. 02-1. 0 
%> J: 0jSP£ L<f±0. 0 5-0. 5%ift5Jt*<7>* 

tfc?>SJx«. 1EE^*^0. 0 1 %**-ettttlB 
«U:*+#-e*0. j»fc2. 0 5 b 

-F29:Ww3^y-h, it^^ffl ^ ^ y ~ 

[0040] *3£w<D<t* is b&mnit. *mm<nMm 

ffiffl^figft^fcwir* V h#tfc#Ji Ltfl, 4*K:ISB£H: 

ft<* ft**\^*^*i/mm*^z&mx^*>'mzk 30 

^yi^vgSifi ; tf?y yufi^tflc ; f7^uy^y 
Sfetf?/^ y ^ffi&m ; ;* 9 S V^yu* ^gfe*/W y ^3R| 

; *Ky ^^i/y^wy8S ; r s ;tji-/m/p 

/.XyUsfc^gft* (tWl-l 1 34 1 9t^i#i) 

Ht. #J;ttf. (a) ^tUiKyTMl/y^jJn- 40 

(b) *^i:tt*y7;u*i/y^y3-/u*y (> 

7 y /ux-f ^^jk^ft ^/Kyryu^uy^yn^- 
n*<omfrioti:z>t*>bmftWcm (^^7-257 
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^TKyr/u^uy^y n-zux^f/u^ (^^) r^y 
/Hfc (ift) fc<a*fi-&», B^^tt#t^yxf 
u^y yu^y t°u>-^y /us^Mfe* c 
LT#^S®gtta^b^§ ^ >^ y— h^fa 
1 (#r^l2 5 0 8 1 1 3f#i) ; (**)T? 
yy^iKyxf i/y (r/ntfu:/) ^ ]) =i — yUai>^ 
/!/fc5^l^yx^uy (ynbVy) ^y^^-yu^-y 

(y*) ryyux-f/K ry/M^y^ 
<*) , r^y/u^ (jto a*e>ft**»&f* 

M#BHHS6 2-2 1 6 9 5 0*4*«#K0 ; (>*)T 

v^m (m frhtez&m^it (#^1-22675 
7^m0m) ; m*) yyugw^y 

(/ntVy) :/y ^-yUxxfvK ry/M 

yu*>-^ &3iM3:p- ry^t^^y 
-£^*/i^>Bfc (jsd . T^v^m (m fab 

<«r4fc¥5 - 3 6 3 7 7«-^*#flg) ; sK 

w cm tcn&m^w mm^4 -149056 
■§-^a#flB) ; y^K^^y^^uv^y 

(^^) r^yyug? , 7/u^y^t-/^/ 
r^!Ji/-h v ^y7^uy^y^-/^/ (t« 

^F«S*l**flt^ 7 0 5 0 

7y/l/x- tvk ^-^U>-^y xe— /u^y (^^) 
T^yu— (^^) y yl^T/^3ryl^;*7vK 

(^^) r^yyu^ (jtt) , u*) 7y/^/u^y^ 
(%) fe6v>J-ip- (^^) 7y/^y-<yify^/u 

(JtD (4*81^6-1 9 19 1 

8-S-4^*#flg) ; T/U=i^riy^y T/U=3r U^^y =z — yU 

v^H:-t■o^^zk^#p^&xtt-to^tt (#53^5-4 3288 
^«#HS) ; ^y ^^u>>/y n^/^/ry/ux- 
xyK >-K&I^-nbO^S(*:^*a^prtg7i^L 

(#^BS5 8-3 8 3 8 0 ^«#flg) ; ^y TyU^r U 

**-&^rtBft**#^feft**«-&* (#^ag5 9- 1 

8 3 3 8f^i#fJ ; ^yu^>-^£$r*-r5 9 ) 

ft***^bft 5 V^tt-tO* (#^Bg6 2 

-119 14 7-g-^*#JB) ; TyU^^riy/jf V T U 

w.m^T>\s>T -/um&ti-rz # y s/r y^ 

^rU^RaSfrt^m^^/WtSXEft (#B3¥6-2 7 1 

3 4 7^«#I) ;7/u=i^y^y7^uy^y 3 
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<Z>:n;*7vMfcRJS«J (#BS^6 - 2 9 8 5 5 5 tyMMfr 
M) ; Tyu=*-u^>/y 3^/x^f/^*tft 

»¥fi#&tf r y ;u*/u*>>&?fkmmft<D*fr 

2 2 3 8 5 2^&fR#j&) ; ft, ±E 

[0041] faj. jiiE^*a<o-ir * > hftmm&mm-rz 10 

ixftlr^S, »*L<tt5 : 95 — 95 : 5, cfc9#3=L 
<I110 : 9 0 — 9 O : 1 0(^®aF^"efc^ o 
[0 0 4 21 $e>Kl, «T 

<e> (l) - (20) t^fi»J^i-5J: 5#te^**n<a-fe* >- 

(1) *«tt*#^*Mi: ^yr^yyugg (thy^ 

a) . #y***y/ugfc (-thy**) . TKy^u-^v 20 
.tt (thy ^a) „ r^y/nfc- wv»*»-&«a? 

h y ^Ajfi^^^Fflsa^^sj?^**^** ; ^Ky 
>-y/y z3— /u/ # y Xo tfuz/^y /u^o^y 

v/jL^-u^fo^V^i/Ky t^r^P tf y -r— x 

X, t Kc^rv^^^/Uir/Un— X, t: K^^^xf 
/Ut;up-X, H/^*^* fyut/ua- X, y&yU/tf^ 
v-^^yMryUo— X. t Kd ^'>/d hVuiryun— 

X, xf/ut/UP-X, t Ko^^f^t;up-X, 30 

fc u< lit Ko^^r/u^Mt;»3lfr^— fflxii^fflo 
*HM6o**«w % j^fftifc 8-40 ^^b**«[Sr« 

civ, /<^r-^^. ^^un 9 ^ 

^m^K»l-±oTffiiig$^5#«tffi ; #y TV »su 40 
T * K ; y tr~/VT/v=i — ; ir:xX>- ; -r^y^V 
V^^^/W ; T/U3r h y ; 1?7^>' ; 

(2) iS5^ai-^/U^3 V : 7^^u»7^* 

(3) ig»l:^3yS, ?;^^hyS, r^tf? 
y ^=f»xii^ ^.^Bfc, rne>*>* thy 
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-x, *midt*ifw¥*s^, H«4f^*y=f 

is, xfrr** h y v^^-y =f«s, xfi^^-^h^> 

>^-l, 1 - v^^*>^ i/y^r^yfh? 

t i/y*^*yS)&tJ ? rnbco7^ y ^jg^, r 

^(omtm ; m.mm ; tkbmi:* y ; *^t:-t h y 
(5) mmmmtkm : p^77^§ 0 

(e) ffiAMft&ffi : iwfettu I>^bffl, r 

hb«)7Mi/m'> Kf**04b* o 

(7) ffijnttxm^ffl : a-i'-OBu wjys, r 

( 8 ) ffiastt^^T"^* jBf&»J : ^yty^yyi// 

(9) **5/TA^*U^3mH«flM : (tK ]) ) ^^i/zn^ 

(^y) t^^o tfuv-^p^^^y t^v7 
/Ky t=^i/xf i/ytK/^x-f/K ^y^y^p 

ynfl/y2-xf;^^x-r/K ^SSjgl^HS 1 
2 — 1 4COjg^TyU3— /U— co^=3r->^t U-^^^fv^X 

IS ; >t?y ^"^riyXn t°l/y7xxyi/x-r/K /Ky^ 
v^^Uixy x;u7x=yux-r;^^ (tK y ) t^«> 
T/u^U>- (Tyu^ryu) T y — yU-x. w -"rvuil§i ; 2, 4, 
7, 9-fh7^f^-5-r>'y-4 ) 7 - C/^t— 
y^, 2, 5 - ^yu- 3 -^^ris^— 2, 5 — v 5 ^"— 
yu, 3 -> ^-yu- 1 -yfy- 3 yu^coTir^ u 

y7^3-;m7/u^i/yt^v' KSr#A0fi^$^:fcT 

xf uy^y ^^u^r7 y y^x^f/u^ 

y> **^T/\s*uismmm^x : r;i>m ; 7Ky^-^v-^ 
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y) :*-**>t/u* u-^y/utf^ vflgjjss^.^^/i-s ; # 

y ^-^r^>^^u^ K^^/i^^y — yi^— ^yi'SSghf- h 
y^i^<o (#y) t^^r/u^uyr^^ (ry — 

yp) x/^BSS^^^/^li ; (^y) ^v^^u 
y^f7!)/u!)y8x^f^ (#y) 

^ ; #?y ^v'T/^wyr; io 

(1 0) Tj^^—^mn^M : ^ 
^fr^T^^-^, T-fe^U^T/V^— ^y^ 

(ii) 7^; K^f&B*) : r^y hTKyr^ 
( i 2 ) y ^g^^yi^g?^ : y h y :/*vk 

(13) &m*mwmmm t^^^^ajx^tu- 

(14) ixy ^-v^^f&^j : ^y^/i^y =^-^m. 
tetf y v'o^-y-^- (^p<^/u^y >-D^^^<757Ky ^~ 

yp#y ^crar^^) , 7/U*u^V =3 — ^ffl^o 

(15) AE#I ^?^foSV^^i^^P^TO^ 

e Ko^rix^^r y >m-t b y ^^y/u^/^^^ 

— K ABS (TyU^yU^^if^/U*:^) % LAS mm 
/K tK y ^-^f- i/m^ l^^T/^^r/l^ (:7jn-yu) rc^y^/U 

(1 6) ^<Dte#ffiffitt#J : ^^rW/vn-yu^ 

^r7!i /u7/^-/u§o^rti: 6 — 3 Qm<ofemJ% 

ffiT/u^— /K K^i/A-y yu#:/^ % *s^<Dft^fa\z 6 — 
3 0l^*JS^Srtt5 H>^/# y~yu;7 
^ y -/Ult^rtK 6-3 0«^«*«tP ST*"*"* T 
yu^r ;U7 ^ y — /K Kfy/^7 ^ v^^^^-rtir 6 — 3 40 

oi^i^ttsr^y, 7^yy^T7!i 

ismz., xf i/yt^'>K, ^D^uyt*i/K*07 
yi^u^^rv-K?;! 0*/U«±f+*D$i3:fc3KyTyu^r 

7xx yUg — ^ yt'JS'g* Lfc, Tyt-^r/Uv/^in^yU^- 



(17) ttfrm : nmm im . ibjwk^tvk m 

JB, >>yr3^ x A?9:7-f>\ 7^77/^h, 7y^;* 

(is) : ffisBS&g, y ysi, 

(19) X>XmtliSMm : * **->T/U*A^3i— - Tfr 
(2 0) fig^SIt ;xhy v#>f hjR, 

[0043] *<Dfa<D<&&cn±*i/bmimm (U) 
-ess. ie^^^hsatraai («■) tt. «« 

7) **lfbJi5. 

[oo4 5] i) □^wo-fc^h^tfcSL 
nKD-tt^bftWcm^i-xo. 01-1011% 

[0 0 4 6] 2) □**W<B-fc*i'h#tfcak D^^^C 

2 — 1 S^TyU^U^^^v-K^^^^P^/^T^ — 

3 o otttoi-fztfy ^-^ixr^u^SrWi-s^y r 
/^uy^M-/^/" (y^) T^y/i-^^^^/i-^ 
¥*^<t. (^^) y /u»3RHl«*:Jttf^lxbO* 

9- 1 8 3 3 8 7-223852 ^ 

#5S¥9-24 1 0 5 6^4R«#HS) , CM"* 5/ 

itm 5 : 9 5 — 9 5 : 5^)»^l<, 1 

0 : 9 0 — 9 0 : 1 0 CQ^ffl^ £ V) ft £ bv\ (^5, □ (D 
^^v-T/u^u^^jaSI^E^aSJti: ttll Deo 
•fey >- h^»Sflta<o*S^tfi:<o^fi{::^bT 0 . 

01 — i 0Sfi%<^l5H^»* bv\ 

[0 0 4 7] 3) □*«flOTyyh»m 

ir^yu^ v^ssrw-r 5 >-mm&wtm<o 2 ^ ^ 

jK^lir-t-sa^to*. tfk ^/^y^KSIitt 
li, y^xi^^yu^^g?^ u^^/U/Jx^gg^yi- 

^Ky ^^*u>-^/u^>^^fiS. 7^/*7y-/M/^y® 
-7x/-;u-^/u^7^rt KSg^&^^^OT ^ y ^ yu 

Ttt, 5:9 5 — 9 5: 5 ^$BHsd 5 *f * U< . 10:9 
0-9 0:1 0tf>@ffl7^± 9»4bV\ 
[0 0 4 8] 4) M^wt^yh^M, Dy^ 



( 11 ) 
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-g-Mfiit i Ltli> 5:9 5 — 9 5:5 <Of6H^»S L 
<, 1 0 : 9 0~9 0 : 1 0 WgSB/^J; 9 Jf?£ L</\, 

[0049] 5) n*9tmwt* > hftmL ntm& 

w#aii^J, SMM*jft£LT«*«4~3 0«>»fbit 
yj-*~> Ki£r¥*&#AP*/^-e 2 ~ 3 0 Of+AD LfcjK V 

s„ fa), vK^«jwtn«im^«i(6«j«t«)- io 

ia-^SfiJti LTI4, 1 0:9 0 — 9 9. 99:0. 0 
1 tf>f£ffl/!i*£fS U< , 5 0:5 0 — 9 9. 9:0. 1 <D 

jaj&tti*. mmw)=>^? y- k sb^m*^^ y- 
[oo5o] 6) n^j&suo-iry >- h&mm. nmrnw 

*vBfc«*#teJB»rte-e*>*. i*k □w-tr^r-#»£ij 

£DcDiIjtf#J < fc<Dl2^S:ftJ£<b UTIi, 5 0:5 0~9 
9. 9:0. 1«®1^L<, 7 0:3 0~99: 

[oosi] 7) n**?^-*.* ^ ha-isau cHgatsi 

*ffl£D<Dfl^jWfc«5e-&«*Jfcfc LTtt\ 10:90 
-99. 9:0. 1 <£>SSH>4 J $? * L- < > 2 0:8 0~9 
9 : l©«6H**J:9ff*LV*. 
[0 0 5 2] 

[0 0 5 3] j£*fl=> 

: Waters LCM1 40 
ItttiSI : Waters 410 

pH6. 0 

BftS 0. 6ml/min 

-.mm My- «*) si 

TSK-GEL G4000SWXL+G3000SWXL+G2000SWXL+GUARD COLUM 
N 

# 7. 8 X 3 0 Omni, 6. 0 x 4 Omm 

Slftffll 1 50 



#fi<£# (1) WSiig 

->f^- 3 -^ry- 1 - ^-/iu|cxf i/ y^-^t'i' 
K&2 5^/HtJDLfc^iafPT/u^— yn 3 7 Srtt 

T'6 5TCS-eJll*lLfc«, ig^t7Klg3 0 0. 

6a5Sras*PLfco }) si-mi 3Ub^*>&m 

7k 1 9 95 i: W^-g^ Jfcr/3 -y/Ujfr:/ h^o f^->-®s 
0. 6gBir-l'^-V^7K.9. 8&t<Dm&®$:*K^tl 

T-xayUfvgfO. 3gJ5£:-f ;*->-3£&7k8. 4§15<>:OTj!S 

5 ot:JWT^^?&^, fcmt-r v y 

T-^lP U Il¥^7>?-t 2 0, 8 0 0 ©I^ft^i 
fi^bteZ&m&it (l) Srftfco 
[00 5 4] ®!5tfi»J 2 

*fi-&fr (2) coSiitiaflEff, iTn-h, g 

^-^^*7 4 get 3->5vU- 3-^-r^- 1 

=>-/n 3 lgBtsrtt^, m&Tizsntm&piz^m 

zK^ 3 0 0 . 7 g|5 -SrS&ljn bfc 0 , T i7 y /u 

SSI 9S5t-r^-^j^7Kl 3SBiWil^ x StJ3-p< 
yw^T* h/P f^->g?l . Ogpt-T^-^JftTjO 3. 2 

nt (Dm^^tt^e^^m^ 1 ^B3^»t-cj^T 

tntmm^, L-T^xi/utf^O. 3gi5i:^^- 
ySi*13. 3gSi:co^S-&#jSrS^^rt(-l. 5 B^f 
IB*»»tr»TUfc. -t©« 1B#P^§|#^V^T6 Steffi. 

2o, o o ocDm&tefrmmfrhtiz&m&w (2) sr 

[00 5 5] ©jtCT 3 
*fi-^^ (3) WiJjg 

-^f^- 3 -y^V- 1 -2f-— /U|C3i^-UV*4Mr->f 
KSr2 5 ; e/w#*Dbfc^ta?Dr/i'=i— ;H 2 8gB. S.r/ 

7K*3 0%7k@?Sl . 3SaJS:38S*Dbfc 0 2lcJC 
nyUtrxKO. 5a5t-r^->^7Kl 9. 5 gB i: Wjlg-g- 

§l#ttv*-C6 5*Clc:fi^S:«i«rLTS-&S^Sr^^ 
*, 5 0TCKTI=*a«, h y -^AtJc^-C-^ 

Ip L . fiS¥tS^T-fi 2 9, 1 0 0 roa^-fls:7k^^ A » b 
(3) 
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[0 0 5 6] 

[0 0 5 7] v 

IFiStK/U h 9 V Kir* >- N 8 0 0 g , giST^2p«>4 0 0 

8S*Dfi (1r* ^ Hc*H-*B«#(Z>**%) tt* l 
-To 

(1) ^yi/7n- ffi^feWF^fcOM^ 
^•/l^vM**'*— hS^yl'^^^ =*rU— (S#N-5 
0, htt«) t t t^vhi:»^S:3 0#Pa<6:i$ 



( 12 ) 4#g^2 001-302306 
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fi K W ± if fc* \z =r — id o fc /u * /wd^^ 

10 «P»b«r»jebfc. IS*** l fc**-*- D 
(2) ®;!£i$8& 

(1) ^*feT?H»bfc^yu^yuS:fflV\ J I S-R5 

2 o i KuwftLTfTofc. 1 td^i- 0 

[0 0 5 8] 
1*1] 



K4> 




<%) 


y n— fig (mm) 


<&) 


mm) 


£fft 




6 0#& 


9 




(l> 


0.14 


1 7 8 


15 7 


14 8 


1 3 8 


4 0 


1 0. 6 


(2) 


0. X 4 




(2> 


0.14 


1 6 5 


1 6 1 


1 4 9 


13 2 


5 0 


1 l. 5 


<3> 


0. 1 4 




&m<£& (i) 


0.4 5 


1 7 0 


1 5 3 


14 8 


14 8 


13 0 


1 2. 7 




<2> 


0.2 3 


17 0 


14 0 


12 2 


10 0 


3 0 


10.2 




(3) 


0. 4 5 


1 5 1 


1 5 4 


14 2 


14 0 


14 0 


13.9 



[0 0 5 9] ttKfcfcS^ttfflSrattOUfc* 
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[0 0 6 0] 

[*9J<0»*] *&m<D±* ish&mmn* mcmm* 
So 



7n v f^— £?<oi&# 



(72)3B914r Dkffl fit 



